Abstract -N-Alkyloxazolidines react in a multicomponent reaction with carboxylic acids and isocyanides to give N-acyloxyethylamino acid amides. The previously reported reaction conditions were improved using a design of experiments approach (DoE). Under the optimized conditions, good yields of the N-acyloxyethylamino acid amide products are obtained both via a three or four component approach from N-alkylethanolamines, aldehydes/ketones, isocyanides and carboxylic acids. The reaction of oxazolidines without a nitrogen substituent was found to give either the expected Ugi products or the N-acyloxyethylamino acid amides depending on the choice of reaction conditions. Optimised reaction conditions were also developed for the ring-expansion of oxazolidines to morpholin-2-ones via reaction with an isocyanide followed by hydrolysis. The mechanistic pathway of the multicomponent reaction was briefly investigated using an 18 O labelling experiment. The carboxylic acid component can be replaced by a range of other acidic nucleophiles including thiobenzoic acid, thiophenol or 5-phenyl tetrazole, which are incorporated via an alternative pathway. These latter reactions can also be applied to 2-aminotetrahydrofurans, 2-aminotetrahydropyrans or 4-hydroxybut-2-one, further extending the structural diversity of the multicomponent reaction products.
Multicomponent reactions (MCRs) are convergent reactions between three or more reactants in which all or most of the atoms in the starting materials form part of the final product. 1 They are inherently atom economical processes in which relatively complex products can be obtained in a one-pot reaction from simple starting materials, and thus exemplify many of the desired features of an 'ideal synthesis'. Within this framework, isocyanide based multicomponent reactions (IMCRs) have provided a wealth of highly useful sequences for the assembly of compound libraries of particular interest to the pharmaceutical industry, and those which incorporate amino acid or hydroxyacid motifs through the use of the well known Ugi 2 and Passerini 3 reactions have proven to be especially valuable. The replacement of the carbonyl component in these reactions with a cyclic acetal unit could provide access to alternative multicomponent pathways, although reactions have, to date, been limited to simple isocyanide insertion into one of the C-O bonds. 4 However, the application of bis-secondary diamines, 5 6 and glycolaldehyde dimer 7 in novel IMCRs has been reported. Numerous reviews in recent years on the development and application of isocyanide based multicomponent reactions provide ample evidence of the burgeoning interest in this rapidly evolving research area, partly fuelled by the unique intellectual challenges posed by their design. 8 We recently reported a novel three-component reaction between N-alkyl oxazolidines, isocyanides and carboxylic acids (Scheme 1). 6 As part of our ongoing investigations into isocyanide based multicomponent reactions (IMCR), we now describe, in full detail, the optimisation of this reaction via a design of experiments (DoE) approach, enabling the reaction to be carried out successfully as a four component reaction in which the oxazolidine is generated in situ from a carbonyl compound and an ethanolamine. We also describe a mechanistic study and the extension of these multicomponent reactions to a wider range of N,O-acetals and nucleophilic components.
N,O-acetals

Results and Discussion.
Three-Component MCR of Oxazoldines, Isocyanides and Carboxylic Acids.
Initial reactions were carried out using an N-alkyloxazolidine, an isocyanide and a carboxylic acid with 10% TsOH as catalyst (Scheme 1), and gave reasonable to good yields of the N-acyloxyethylamino acid amides (Table 1) when the reactions were carried out at reflux in MeCN. 6 A wide variety of oxazolidines, 9 isocyanides and carboxylic acids were well tolerated and this reaction gives a complimentary structural skeleton to the ubiquitous Ugi and Passerini reactions. Thus, oxazoldines derived from both aromatic and aliphatic aldehydes bearing a variety of nitrogen substituents could be employed, together with alkyl and aryl isocyanides and alkyl or benzoic acids. The yields were good in most cases, although reactions with aryl isocyanides or those with a bulky nitrogen substitutent gave lower conversions. The reaction was extremely slow at room temperature and in the absence of an acid catalyst. PrOH (see Scheme 7).
Four-component MCR via in situ Oxazolidine Formation
After the successful development of the three-component reaction between an N-alkyloxazolidine, isocyanide and carboxylic acid (Scheme 1), we reasoned that an in-situ preparation of the N-alkyloxazolidine in the presence of an isocyanide and carboxylic acid -a four-component reaction (4-CR) -should also be feasible. A brief study indicated that oxazolidine formation was essentially complete under the reaction conditions after 30 minutes. Unfortunately, the reaction between n-heptanal, N-methylethanolamine, tert-butyl isocyanide and benzoic acid gave a disappointing 13% yield of the desired four-component product 4e (Scheme 2). Lactone 5a was isolated as the major product (25%) from this reaction. Close examination of the NMR spectra of the crude reaction mixtures of the earlier three-component reactions indicated that small quantities of morpholin-2-one products were also present, presumably due to traces of water in the reaction mixture. 
Scheme 2
When the reaction was carried out in the absence of the carboxylic acid, 5a was obtained in 36% yield. A possible mechanism for this bifurcated reaction pathway is shown in Scheme 3. Trapping of the iminium ion by the isocyanide leads to nitrilium cation 7 which can be expected to exist in equilibrium with cyclic iminoether 8. Nucleophilic attack of a carboxylic acid on nitrilium cation 7 will lead to the multicomponent product 4 after subsequent acyl transfer in intermediate 9 (Path A). Alternatively, attack of the carboxylic acid on 8 could lead directly to the multicomponent product 4 via nucleophilic ring opening (Path B). 10 Finally, competing hydrolysis of the cyclic intermediate 8 will lead to the morpholin-2-one product 5. The 4-CR presumably leads to the formation of a significant amount of morpholin-2-one due to the generation of one equivalent of water during the oxazolidine formation step.
Scheme 3
Design of Experiments (DoE) Optimisation of the Multicomponent Reaction.
At this stage in our investigation, we decided to use a Design of Experiments (DoE) approach 11 in order to improve the yield of both the three and four component reactions. Initially we looked at developing conditions for the 3-CR, with the intention of being able to subsequently carry out the reaction as a four-component reaction, whilst minimising the formation of 5. DoE selects a wide ranging and diverse set of experiments in which the factors are independent of each other yet may be varied simultaneously. This results in a causal predictive model, which quantifies the importance of each factor plus any factor-factor interactions. DoE has seen extensive use in process chemistry in recent years and may be both more thorough and efficient than classical one variable at a time (OVAT) methods. 11 The 3-CR to produce 4m (Scheme 4) was chosen as a good substrate for the DoE process as it resulted in a moderate yield of 44%, giving plenty of scope for yield improvement, as well as a good chromophore for HPLC UV detection. MODDE 7 software was used to design a set of reactions. The factors chosen for variation and the levels employed are shown in Table 2 . The effect of the factors on the yield of both 4m and 5b was investigated. + We embarked upon a mixed level fractional factorial experimental design (resolution III), with one factor at four levels and five factors at two levels allowing main factors to be assessed for importance, this was carried out as 16 experiments plus four control experiments (Table 3) . Yields of 4m and 5b were determined by HPLC UV peak area integration relative to 1,1,1-trifluorotoluene internal standard. 
The data was analysed using MODDE 7 software by a partial least squares fitting model (PLS). This resulted in two models, the first for 4m where R 2 = 0.922 and Q 2 = 0.844 and a second model for 5b where R 2 = 0.897 and Q 2 = 0.711 respectively. Table 3 Experimental plan and results (DOE #1).
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The data from the models is viewed as a scaled and centered coefficient plot where the sign and size of each coefficient bar shows the relative effect on the yield and thus the relative importance of the factor in the model.
Graph 1.
Scaled and centred coefficients for 4m yield.
For the formation of 4m, temperature and equivalents of benzoic acid, TsOH and isocyanide had no statistical effect within the parameters investigated. Graph 1 shows that choice of solvent is the most significant factor affecting the yield of 4m, with isopropanol and to a lesser degree acetonitrile, being superior. Concentration of reactants had a smaller effect within the range investigated.
Graph 2.
Scaled and centred coefficients for 5b yield.
Graph 2 indicates that the factors affecting the yield of lactone 5b are solvent and TsOH loading. The use of acetonitrile as solvent and a higher loading of TsOH results in an increased yield of 5b. The two models together reveal that for a cleaner higher yielding preparation of 4m in the presence of some water, isopropanol should be selected as solvent, since it favours the formation of 4m and disfavours the formation of 5b. A lower loading of TsOH is also desirable, as it has no effect on the yield of 4m, whilst a higher level favours the formation of side product 5b. The lower temperature of 60°C may also be used, as there is no benefit indicated by the use of a higher temperature. However it should again be noted that initial work showed that this reaction was very slow at room temperature or in the absence of an acid catalyst. The new conditions obtained from the DoE study were expected to reduce the amount of lactone 5b produced by hydrolysis of intermediate 8.
We therefore investigated whether we could apply these conditions to the four-component reaction. Initial experiments to determine the rapidity of the oxazolidine formation in isopropanol were encouraging, with over 80% conversion to the oxazolidine observed within 30 minutes under the reaction conditions. Satisfyingly when the 4-CR was attempted between an ethanolamine, aldehyde, isocyanide and carboxylic acid, a yield akin to the 3-CR was obtained in most cases (Table 4) . 
Scheme 5
The new reaction conditions were also applied to the synthesis of medium ring products in moderate yield via incorporation of the bifunctional acid-aldehyde components 10 and 11 (Scheme 5). 12 These reactions were unsuccessful at high temperature, but the multicomponent reaction products 12-14 were obtained in moderate yield on stirring the reactions for prolonged periods at room temperature.
Design of Experiments (DoE) #2 Morpholinone synthesis.
We then directed our attention to optimizing the conditions for the ring expansion of oxazolidines to morpholinones by the reaction of an oxazolidine with t-butyl isocyanide (Scheme 6). Model 2 in DoE #1 (Graph 2) indicates that the formation of 5b is favoured by a polar aprotic solvent (acetonitrile) and a higher loading of TsOH. These factors were further investigated using a second design of experiments (DoE) process. The selected variables in this study were solvent type (2 levels), TsOH acid catalyst loading and isocyanide loading (Table 5 ). Preliminary studies of polar aprotic solvents suggested sulfolane and DMSO to be superior solvents to MeCN for the study; DMF was unsuitable. A full factorial experimental design (resolution V) with three factors with each at two levels, allowing main factors and interaction between factors to be assessed for importance, was carried out as eight experiments plus two control experiments ( Table 6 ). Yields of 5b were determined by HPLC UV peak area integration relative to 1,1,1-trifluorotoluene internal standard at the three reaction times given in Table 6 . The data was analysed to give a model where R 2 = 0.892 and Q 2 = 0.781.
Graph 3.
Scaled and centred coefficients for morpholin-2-one formation.
The results of the 2 nd DoE (Graph 3) show that solvent type is again an important factor, with DMSO superior to sulfolane. The loading of TsOH is also a factor, with a greater loading resulting in a higher yield. Isocyanide loading again had no effect within the levels studied. When the loading of TsOH was increased to 1.1 equivalents, reasonable yields of morpholinones 5a-5c could be obtained (Scheme 6). 
Mechanistic Studies
Scheme 3 shows two feasible, alternative mechanisms for the reaction between an N-alkyloxazolidine, an isocyanide and a carboxylic acid to give the 4-CR product 4. To clarify the mechanism, 18 O-labelled acetic acid was used as the acid component in an MCR with oxazolidinone 1a and tert-butyl isocyanide to give 4p- 
Scheme 7
The position of the labelled oxygen atoms in the product of this reaction will be different depending on the mechanistic pathway followed (Scheme 8). Both carbonyl oxygens in the product will be labelled if path A is followed -(attack of the acylium ion by the carboxylic acid anion followed by O-acyl migration), while both oxygen atoms in the ester group will be labelled via path B (acid catalysed ring opening by nucleophilic attack at the sp 3 carbon). Careful comparison of the mass spectrum of the product from the labelling experiment with the unlabelled product 4p strongly suggested that product 4p-
18
O 2 contains 18 O labels at the two carbonyl oxygens, as evidenced by the mass observed for the fragment 19. This indicates that carboxylic acids react via route Atrapping the acylium ion with subsequent O-acyl migration, which may occur in either the intra-or intermolecular mode.
Scheme 8
The cyclic intermediate 20 could be isolated in 73% yield when 2,6-dimethylphenyl isocyanide was reacted with 1b in the absence of a carboxylic acid (Scheme 9). It is thought that the electronic stabilisation provided by the aryl group, together with the increased steric hindrance due to the presence of the methyl groups results in a higher stability. Heterocycle 20 was stable in air for more than three months at room temperature but could be converted into product 4i by heating with propionic acid in the presence of TsOH in i-PrOH. 
Use of Oxazolidines Derived from Ethanolamine.
Initial attempts during the early stages of our research to use oxazolidine (21a) 13 in the 3-CR with MeCN as solvent resulted in a complex mixture of products. However, Ugi reactions using unprotected ethanolamine have been reported to occur in high yield in MeOH at room temperature in the absence of an acid catalyst.
14 After optimization of our reaction conditions using DoE, we decided to reinvestigate the reaction of oxazolidine 21a, expecting to see the formation of Ugi product 23 as previously reported (Scheme 10). 14 We were therefore extremely surprised to obtain moderate yields of the O-acyl migration product 22a, with no detectable quantity of the Ugi product 23 (Scheme 10). This is somewhat unexpected, as acyl transfer to the amino group in the intermediate would be expected to be much faster than acyl transfer to the hydroxyl group due to the greater nucleophilicity of nitrogen and the more favourable 5-exo-trig transition state (as opposed to 7-exo-trig arrangement required for the O-acyl transfer). Interestingly, when the same reaction was carried out in methanol at room temperature, only the Ugi product 23 was obtained. A series of experiments were carried out to investigate the effect of temperature, solvent type and concentration on the yields of the two possible products of this reaction. By varying the solvent and/or temperature mixtures of the two products could be obtained. The TsOH catalyst is unnecessary for either reaction, in fact resulting in slightly lower yields. Table 7 . Three-component reactions of oxazolidine 21a In general lower temperatures and the use of more polar solvents favoured the Ugi product 23, whereas heating in less polar alcohols led to a preference for the O-acyl migration product 22a. Our initial hypothesis was that the ester product 22a was formed by acyl transfer from nitrogen to oxygen when the reaction was heated. However, on heating Ugi product 23 to reflux for 18 h in the presence of 10% TsOH only trace amounts of the ester 22a were observed. No conversion was observed at all in the absence of the acid catalyst suggesting that the ester 22a cannot be derived from amide 23 in the multicomponent reaction. A possible explanation is that the nitrogen atom is able to act as a general base for the OH in refluxing i PrOH, but this process is disfavoured by hydrogen bonding to the solvent in MeOH. Moderate to good yields of the esters 22a-22d could be obtained from the ethanolamine derived oxazolidines 21a and 21b (Scheme 11 and Table 8 ). 
Scheme 10
Temp ( o C) Solvent Conc. (M) Time (h) TsOH (mmol) 22a (%)
Alternative Nucleophiles for the Oxazolidine 3-CR
Thioacids have been previously employed in isocyanide based multicomponent reactions as alternatives to carboxylic acids. 15 We were keen to examine their use in an oxazolidine MCR to determine whether the softer nature of the thioacid might favour the alternative ring-opening pathway (Path B, Scheme 3). 10 Pleasingly, when thiobenzoic acid was employed in a 3-CR with oxazolidine 1a and tert-butyl isocyanide, product 24 was obtained in 20% yield, in which the intermediate 8 has undergone an S N 2 ring opening reaction (Scheme 12).
Scheme 12
This result led us to investigate other soft nucleophiles as potential components for the oxazolidine IMCR (Scheme 12 and Table 9 ). Gratifyingly, multicomponent products could also be obtained successfully with thiophenol and 5-phenyltetrazole. In the latter case, only a single regioisomer (assigned as 26 on the basis of Noe experiments) of the tetrazole product was obtained. We are currently investigating the scope of this variation of our 3-CR as the incorporation of aromatic heterocycles as components in an MCR could be of great potential utility in pharmaceutical library synthesis. The role of the cyclic intermediate 8 as a trap for a diverse range of nucleophiles, circumvents one of the major limitations of Ugi-type reactions: the requirement for the formation of a stable -adduct after nucleophilic attack on the acylium ion. Potentially, almost any nucleophile could be incorporated into the reaction, through suitable choice of conditions, as the ring-opening process is likely to be thermodynamically favourable due to formation of the stable amide bond. This novel reaction pathway is complementary to both the Mumm rearrangement in the Ugi reaction and the Smiles rearrangement in recently reported IMCRs of phenols and related derivatives. 
Extension to other N,O acetals
We briefly examined the extension of these novel multicomponent reactions to N,O-acetals 27 and 28 (Scheme 13). 17 Pleasingly, the three-component reactions between these systems, tert-butyl isocyanide and 5-phenyl-1H-tetrazole led to the formation of the expected multicomponent products 29 and 30 in good yield. These reactions presumably proceed via ring-opening of the intermediates 31 and 32 respectively. In summary, oxazolidines clearly constitute a powerful and flexible scaffold for a diverse set of multicomponent transformations, leading to potentially useful structural diversity in a single reaction step. A wide range of ethanolamines, carbonyl compounds, isocyanides and carboxylic acids can be employed in either three-or fourcomponent reaction sequences. These reactions can be extended to incorporate a variety of nucleophiles in place of the carboxylic acid component including thiols and tetrazoles, and the use of other N,O-acetals is also feasible. Further work is underway to explore the full scope of these novel multicomponent reactions of N,Oacetals and to extend them to other systems.
3. Experimental.
General methods.
Melting points were performed on a Reichert Thermovar hot stage apparatus and are uncorrected. Boiling points were measured during distillation. 1 H NMR spectra were recorded at 300 MHz on a Bruker AMX300 spectrometer at 300K and 13 C NMR spectra were recorded at 75 MHz on a Bruker AMX300 spectrometer at 300K unless otherwise stated. Macherey-Nagel 0.20mm silica gel 60 UV 254 plates were used for TLC. Infrared spectra were carried out on a Shimadzu FTIR 8700 and were recorded as a thin film or a nujol  mull in between NaCl disks. Mass spectra and accurate mass measurements were recorded using a Micromass 70-SE magnetic sector spectrometer at the University College London Chemistry department. Unless stated, chemicals were used as purchased and without further purification. Unless otherwise stated, all reactions were performed under an atmosphere of nitrogen using oven dried glassware, which was cooled under a flow of nitrogen prior to use. DMSO was distilled from calcium hydride. Benzene was distilled from sodium benzophenone ketyl. THF, CH 2 Cl 2 , Et 2 O, MeCN, toluene and n-hexane, were prepared as anhydrous, degassed solvents from an anhydrous engineering  zeolite drying apparatus. Methanol from was distilled from magnesium methoxide. Anhydrous isopropanol was purchased from Sigma Aldrich. Petrol refers to light petroleum ether bp 40-60°C. 17 Spectroscopic data for these compounds were identical to those previously reported.
General Procedure for 3-CR in MeCN (Method A)
Oxazolidine (2 mmol), carboxylic acid (2 mmol), para-toluenesulfonic acid (38 mg, 0.2 mmol) and isocyanide (2 mmol) were added to MeCN (5 mL) and heated at reflux under an atmosphere of nitrogen for 18-24 h until completion by TLC. Excess solvent was removed under reduced pressure and the crude product was purified by column chromatography to yield the product.
Optimized general procedure for 3-CR in i
PrOH (Method B) Oxazolidine (2 mmol), carboxylic acid (2 mmol), para-toluenesulfonic acid (8 mg, 0.04 mmol) and isocyanide (2 mmol) were added to i PrOH (2 mL) and heated at reflux under an atmosphere of nitrogen for 18-24 h until completion by TLC. Excess solvent was removed under reduced pressure and the crude product was purified by column chromatography to yield the product.
Optimized general procedure for 4-CR in i
PrOH (Method C) Aldehyde / ketone (2 mmol), aminoalcohol (2 mmol), para-toluenesulfonic acid (8 mg, 0.04 mmol), carboxylic acid (2 mmol), and isocyanide (2 mmol) were added to i PrOH (2 mL) and heated at reflux under an atmosphere of nitrogen for 18-24 h. Excess solvent was removed under reduced pressure and the crude product was purified by column chromatography to yield the product. Benzyl-1-oxo-3,4,5,6-tetrahydro-1H-benzo[f][1,4 ]oxazocine-6-carboxylic acid tert-butylamide 13. 2-(Benzylamino)-ethanol (284 l, 2 mmol), TsOH (8 mg, 0.04 mmol), and tert-butyl isocyanide (226 l, 2 mmol) were added to a solution of 2-carboxybenzaldehyde (300 mg, 2 mmol) in anhydrous i PrOH (1.5 mL). The mixture was stirred for 7 days at rt under N 2 . Excess solvent was removed in vacuo and the residue was purified by flash chromatography (3:2 Petrol:EtOAc) to give 13 as a pale yellow oil (179 mg, 25 %); R f 0. 71.0, 127.3, 127.7, 128.4, 128.4, 128.7, 128.9, 129.1, 130.2, 130.8, 134.4 3.2.3. 11-Methyl-7-oxo-6,7,9,10,11,12-hexahydro-5,8-dioxa-11-aza-benzocyclodecene-12-carboxylic 
2-[(tert-
5-
General procedure for Morpholin-2-one synthesis
Oxazolidine (2 mmol), TsOH (419 mg, 2.2 mmol) and tert-butyl isocyanide (226 µl, 2 mmol) were added to reagent grade DMSO (5 mL) and heated to 75°C under an atmosphere of nitrogen for 24 hours. The reaction was cooled to rt and sat. NaHCO 3 (aq) (5 mL) and EtOAc (5 mL) were added. The organic layer was separated and the aqueous layer was further extracted with EtOAc (2 × 5 mL). The combined organic layers were then washed with brine (5 mL), dried (MgSO 4 ), filtered and evaporated under reduced pressure and purified by column chromatography (Petrol:EtOAc). 
(Z)-(2,6-Dimethylphenyl)-(3-heptyl-4-methylmorpholin-2-ylidene)amine 20.
2-Hexyl-3-methyloxazolidine 1b (342 mg, 2 mmol), TsOH (8 mg, 0.04 mmol), and 2,6-dimethylphenyl isocyanide (262 mg, 2 mmol) were added to anhydrous i PrOH (2 mL) and heated at reflux under an atmosphere of nitrogen for 17 hours. Excess solvent was removed under reduced pressure and the crude product was purified by column chromatography (10: 
General procedure for reaction of N-unsubstituted oxazolidines to give 22a-22d
Oxazolidine 21 (2 mmol), benzoic acid (2 mmol) and tert-butyl isocyanide (2 mmol) were added to anhydrous i PrOH (2 mL) and heated at reflux under an atmosphere of nitrogen for 18 h. Excess solvent was removed under reduced pressure and the crude product was purified by column chromatography (4:1 Petrol:EtOAc) to yield the ester 22. 
2-[(tert-
N-(tert-Butylcarbamoyl-p-tolylmethyl)-N-(2-hydroxyethyl)benzamide 23.
2-p-Tolyl-oxazolidine 21a (327 mg, 2 mmol), benzoic acid (244 mg, 2 mmol), and tert-butyl isocyanide (226 l, 2 mmol) were added to anhydrous methanol (5 mL) at room temperature and stirred for 42 h under an atmosphere of nitrogen. Excess solvent was removed under reduced pressure and the crude product was purified by column chromatography (2:1 Petrol:EtOAc) to yield 23 (660 mg, 90 %) as colourless needles; R f 0. 16 N-tert-Butyl-5-(5-phenyl-2H-tetrazol-2-yl)-2-(pyrrolidin-1-yl) pentanamide 29a and N-tert-butyl-5-(5-phenyl-1H-tetrazol-1-yl)-2-(pyrrolidin-1-yl) 3.6.8. N-tert-Butyl-2-morpholino-6-(5-phenyl-2H-tetrazol-2-yl)hexanamide 30a (major) and N-tert-butyl-2-morpholino-6-(5-phenyl-1H-tetrazol-1-yl)hexanamide 30b (minor), (10:1 Mixture). 4-(Tetrahydro-2H-pyran-2-yl)morpholine 28 (342 mg, 2 mmol), 5-phenyl-1H-tetrazole (292 mg, 2 mmol), TsOH (8 mg, 0.04 mmol) and tert-butyl isocyanide (226 l, 2 mmol) were added to anhydrous MeCN (2mL) and heated at reflux for 18 h under an atmosphere of N 2 . Excess solvent was removed under reduced pressure and the residue was purified by flash column chromatography (90:10:1 Petrol:EtOAc:Et 3 N) to give 30a and 30b (10:1 Mixture) as a colourless oil (663 mg, 83%); R f 0.44 (90:10: 3.6.9. N-tert-Butyl-2-methyl-2-phenylamino-4-phenylsulfanylbutyramide 34. 4-Hydroxybutanone (172 l, 2 mmol), benzylamine (219 l, 2 mmol), thiophenol (205 l, 2 mmol), TsOH (4 mg, 0.02 mmol) and tert-butyl isocyanide (226 l, 2 mmol) were added to anhydrous MeCN (5 mL) and heated at 45°C for 18 h under an atmosphere of N 2 . Excess solvent was removed under reduced pressure and the residue was purified by flash column chromatography (7: 
